Objectives: Osteoporosis is a common skeletal disorder characterized by decreased bone mass and increased susceptibility to fractures, which are associated with pain and decrease in physical function, social function, and well-being, which are all aspects of quality of life (QoL). The purpose of this study was to evaluate the burden of osteoporosis and fragility fractures in Romanian postmenopausal women from Cluj County using the 36-Item Short Form Health Survey (SF-36) and Quality of life questionnaire of the European Foundation for Osteoporosis (QUALEFFO-41) questionnaires. Materials and methods: An analytical cross-sectional study on 364 postmenopausal women was carried out between June 2016 and August 2017 in the Clinical Rehabilitation Hospital in Cluj-Napoca, Cluj County, Romania. Data were collected by interview and from the medical documents: clinical and demographic data, personal medical history, risk factors for osteoporosis, and bone mineral density at the lumbar spine and femur. The patients included in the study were asked to complete the Romanian versions of the SF-36 and QUALEFFO-41 questionnaires. Results: Women with osteoporosis had significantly lower scores in the SF-36 domains (P,0.001) than healthy controls. In the osteoporosis group, a significant association was found in the SF-36 pain domain, where women with a history of fracture had higher scores (P=0.035). As for QUALEFFO-41, a statistical significance was found in the total score (P,0.05), revealing a significantly lower QoL in osteoporotic women with a history of fracture. Conclusion: The SF-36 scores registered a loss of QoL in women with osteoporosis. The QUALEFFO-41 total score was significantly lower in the osteoporosis associated with fracture, revealing a lower health-related QoL in these patients.
Introduction
Osteoporosis is a common skeletal disorder characterized by reduced bone mass and disruption of bone microarchitecture, resulting in an increased bone fragility and a high fracture risk. 1 It was estimated in 2010 that 21% of women from the European Union (EU) with age between 50 and 84 years have osteoporosis. 2 The prevalence of postmenopausal osteoporosis in Romania is estimated to be 11.5%, which means that one in three Romanian women would be osteoporotic or osteopenic after the age of 55 years.
The most important clinical complications of osteoporosis are fragility fractures, mostly occurring in the hip, wrist, and vertebral bodies. Worldwide, it is estimated that more than 8.9 million fractures occur annually due to osteoporosis, and more than one-third of them occur in the EU, resulting in a fragility fracture every 3 seconds. All fragility fractures are associated with pain and decrease in physical function, social function, and well-being, which are all aspects of QoL. However, in many individuals, osteoporosis exists in the absence of fractures. 3, 6 QoL is a broad concept with multiple dimensions that reflects all aspects of an individual's well-being (health status and the environmental, spiritual, and economical issues). Health-related quality of life (HRQoL) is more specific and is concerned with health aspects such as physical, emotional, and social well-being and the effect of an illness and/or treatment on these parameters. HRQoL may be measured for the assessment of the burden of the disease to estimate the cost-effectiveness of different treatments and to evaluate treatment effect in clinical trials. 7 Assessing HRQoL has been considered an important marker of the clinical evolution of patients with osteoporosis and fractures. Physical, emotional, and psychological incapacity, combined with the pain that results from hip, spine, or wrist fractures, can alter QoL. 8 HRQoL instruments, which are validated questionnaires completed by the individual, are oriented toward either general health or a specific disease or condition.
One of the most widely used generic questionnaires to quantify HRQoL is the 36-Item Short Form Health Survey (SF-36). SF-36 is a generic instrument with scores based on responses to individual questions that are summarized in eight domains, each of which measures a health concept: pain, physical functioning, general health perception, role limitation-physical aspect, role limitation-emotional aspect, energy/fatigue, social functioning, and emotional health. These eight domains are scored from 0 to 100, with higher scores reflecting a better QoL. 4, 9 An osteoporosis-specific instrument for measuring QoL has been developed. Quality of life questionnaire of the European Foundation for Osteoporosis (QUALEFFO-41) is a self-administered, specific questionnaire designed to be used in patients with osteoporosis. It consists of 41 questions in the following domains: pain, physical function (activities of daily living, jobs around the house, mobility), social function, general health perception, and mental function. Domain scores are calculated by averaging the answers of one domain and transforming the values to a 0-100 scale, with higher scores reflecting a lower QoL. [10] [11] [12] The purpose of our study was to evaluate the burden of osteoporosis in Romanian postmenopausal women using a generic and a disease-specific HRQoL instrument. Furthermore, we examined the impact of common fragility fractures (vertebral, hip, wrist and humerus) on QoL in postmenopausal Romanian women with primary osteoporosis as measured by the disease-specific QUALEFFO-41 instrument and the domains of the SF-36.
Materials and methods
An analytical cross-sectional study was carried out between June 2016 and August 2017. The study included a total of 364 postmenopausal women, of whom 228 women had been previously diagnosed with primary osteoporosis. Osteoporosis was defined by dual-energy X-ray absorptiometry (DEXA) measurement as a T-score lower than -2.5 (the difference between the measured BMD and the mean value of young adults, expressed in SDs), according to the WHO Study Group definition. The rest of 136 women were healthy age-matched controls. All the women included in the study were recruited during routine outpatient visit in the Clinical Rehabilitation Hospital in Cluj-Napoca, Romania.
The inclusion criteria for both groups were as follows: 1) at least 2 years since menopause and 2) a recent (not older than 3 months) bone mineral density (BMD) measurement using DEXA at the lumbar spine and femur. The control group was recruited from patients who referred to the clinic for degenerative pathologies (eg, hip or knee osteoarthritis, shoulder disorders), had no history of fracture at any site, and had normal BMD values on DEXA measurement.
Exclusion criteria were as follows: 1) history of metabolic bone diseases (eg, hyperparathyroidism, osteomalacia, Paget's disease); 2) comorbidities that would interfere with the patients' ability to fully participate in this study (eg, severe psychiatric, emotional, cognitive, or speech impairments that would prevent them from answering questionnaires); 3) concurrent rheumatic diseases that could be the primary cause of back pain (eg, severe scoliosis, lumbar disc disease, fibromyalgia); 4) secondary osteoporosis (eg, rheumatoid arthritis, celiac disease, kidney failure, hyperthyroidism, diabetes); and 5) malignancy or bone metastasis.
Data were collected by interview and from the medical documents of each patient included in the study: age; weight and height; body mass index (BMI); history of vertebral, hip, wrist, or humerus fracture; current smoking; alcohol consumption (more than three units daily); age at menopause; years of amenorrhea; history of parental hip fracture; lumbar 
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health-related quality of life in romanian postmenopausal women spine (L1-L4) BMD; and femoral neck BMD. In addition, for each patient included in the study, the 10-year probability of fracture was calculated using the FRAX ® algorithm. Two types of HRQoL questionnaires were used: a general health assessment (SF-36) and a disease-targeted instrument (QUALEFFO-41). All patients included in the study were asked to complete the Romanian version of the SF-36. Furthermore, women diagnosed with osteoporosis were asked to complete the Romanian version of QUALEFFO-41.
Patient data were entered in the Microsoft Office Excel 2010 program, and statistical analysis was performed using MedCalc statistical software version 17.9.7 (MedCalc Software bvba, Ostend, Belgium; http://www.medcalc.org; 2017) and SPSS for Windows, version 20. Quantitative data were tested for normality of distribution and expressed as mean±SD or median and IQR, whenever appropriate. Qualitative data were expressed as frequency and percentage. Comparison between groups was performed using Student's t-test, MannWhitney test, or chi-squared test, whenever appropriate. Correlations between two groups were tested using Spearman's rho correlation coefficient. A P-value ,0.05 was considered as statistically significant.
The study was approved by the ethics committee of the University of Medicine and Pharmacy "Iuliu Hațieganu" (approval no 248/09.06.2016). All participants were informed of the characteristics of the study, and all of them gave signed informed consent prior to inclusion. This study was conducted in accordance with the Declaration of Helsinki.
Results
For the HRQoL analysis, 364 postmenopausal women met the inclusion criteria. Women were divided into two groups according to diagnosis after the DEXA measurement: osteoporosis (n=228) and healthy controls (n=136). Furthermore, the 228 osteoporotic women were divided into two groups based on their history of fracture: with fracture (n=132) and without fracture (n=96).
All 364 women included in the study were asked to complete the general health assessment SF-36 questionnaire, and women from the osteoporotic group were asked to also complete the disease-specific QUALEFFO-41 questionnaire.
The age of the study participants ranged from 46 to 85 years in both groups. The mean (±SD) age of the osteoporosis and control groups was 65.5 years (±7.39 years) and 63.45 years (±8.16 years), respectively. Analysis of the anthropometric and clinical data showed that the mean age at menopause did not significantly differ between the study groups (P=0.045), but when analyzing the number of years since menopause (time of amenorrhea), the results show that the mean (±SD) years since menopause in the osteoporosis group was 18.25 years (±8.36 years) and that in the control group was 15.08 years (±8.82 years), which reached a high statistical significance (P=0.001). The mean BMI was 27.05 kg/m 2 in the osteoporosis group and 30.56 kg/m 2 in the control group.
In the osteoporosis group, the mean (±SD) bone mineral density (BMD) was 0.851 g/cm 2 (±0.11 g/cm 2 ) in the lumbar spine (L1-L4) and 0.751 g/cm 2 (±0.10 g/cm 2 ) in the femoral neck. In addition, osteoporotic women had a higher 10-year risk of developing a major osteoporotic fracture or a hip fracture than the control group (P,0.005 and P,0.001, respectively) based on FRAX ® algorithm. Previous fractures were recorded only in the osteoporotic group (n=228). There was no history of previous fractures in the control group. The frequency of fractures was 57.9% (n=132). Among them, 41.2% (n=94) were located in the vertebral bodies, 4.4% (n=10) in the hip, 21.1% (n=48) in the wrist, and 5.7% (n=13) in the humerus.
The main characteristics of the women included in the study are given in Table 1 .
Regarding QoL, postmenopausal women with osteoporosis had significantly lower scores in the SF-36 domains (P,0.001), except for the energy/fatigue domain, which did not present significant difference between groups (P=0.192). The SF-36 scores are expressed as median and IQR. Results per domains are given in Table 2 .
In the osteoporosis group, when comparing QoL between women with a history of fracture and those without, no significant association was found between SF-36 domains (P.0.05), except for the pain domain. Women with a history of fracture had higher scores in the pain domain (P=0.035).
As for the QUALEFFO-41 domains, statistical significance was found in the following domains: leisure/social activities, mental function, and total score. The leisure/social activities item showed a significant association between groups (P=0.002), meaning that women who had a previous fracture due to osteoporosis have a highly significant lower participation in leisure or social activities than women without a history of fracture. As for the mental function domain, the no fracture osteoporosis group revealed higher scores (P=0.019). When comparing the total scores of QUALEFFO-41 between the two groups, a higher score was found in the fracture group, meaning a lower QoL (P=0.05). 
Discussion
This study evaluated HRQoL in Romanian postmenopausal women with osteoporosis using the SF-36 and QUALEFFO-41 instruments. Given the fact that QUALEFFO-41 is validated as an osteoporosis-specific questionnaire, we did not evaluate QoL with this instrument in the healthy controls but only in the osteoporosis group, and we used the data to compare the impact of the disease and its complications in osteoporotic women with and without history of fragility fractures at the elective sites (vertebral bodies, hip, wrist and humerus).
It is a known fact that osteoporotic fractures are very common and are associated with high direct costs to the global economy, as their numbers will increase globally with the aging population. 13 They cause pain and loss of function in the area where they occur, but each type comes with certain and specific complications. Hip fracture is considered to be the most serious osteoporotic fracture. Most are caused by a fall from the standing position, although they sometimes occur spontaneously. In addition to pain and loss of function, hip fractures nearly always require hospitalization, with a slow and often incomplete recovery.
14 Furthermore, hip fractures are linked to increased mortality. 15 Vertebral fractures often recur, and the consequent disability increases with their number. They may cause pain, loss of height, and progressive curvature of the spine (kyphosis). of kyphosis include difficulties in performing activities of daily living, respiratory problems, and a loss of self-esteem due to change in body shape. [16] [17] [18] Hip and vertebral fractures are associated with impaired QoL and a 20% reduction in survival. Distal radius fractures have a functional recovery usually good or excellent. Approximately 1% of patients with a forearm fracture become dependent as a result of the fracture, but nearly half report only fair or poor functional outcome at 6 months. 19 However, more importantly, besides their location, functional outcome, and specific complications, a fracture may decrease mobility and social interaction and cause emotional problems, which are all characteristics that determine QoL. Fracture events can affect the physical and mental domains of QoL to different degrees depending on the type and severity of the fracture. 20 Fracture patients experience psychological sequelae, such as anxiety, fear, depression, reduced selfesteem, and social isolation. 21 Hagino et al 22 concluded that loss of QoL is more severe after hip or vertebral fractures than after a wrist fracture.
A study performed on 60,393 women aged .55 years showed that women with prior fractures of the hip, vertebral bodies or humerus had worse HRQoL than those without history of fracture as measured by the SF-36 and EQ-5D questionnaires. In addition, the same authors concluded that a history of fragility fracture has the same effect on reduction in HRQoL as does the presence of diabetes, arthritis, or lung disease. 23 Romagnoli et al 24 and Bianchi et al 25 showed a decreased QoL in women with osteoporosis independent of the presence of fracture in different domains of QUALEFFO-41.
It is important to mention that many studies often do not differentiate between osteoporosis (low BMD) and fracture. The two situations may present different problems regarding HRQoL. The perception of health in patients who are diagnosed with osteoporosis could be altered due to concerns that their condition may predispose them to fracture. On the other hand, the occurrence of a fracture could make a patient aware of the diagnosis and may contribute more to the physical and pain domains of the HRQoL. 26 Interestingly, the present study showed higher QUALEFFO-41 scores in the mental domain for the osteoporosis group without a previous fracture than those who sustained at least one fragility fracture, possibly revealing the emotional impact of receiving this diagnosis. As pharmacological treatment options are available in Romania, further interventions are required toward better psychological support and patient education for a better long-term management of this disease.
Other studies have shown a correlation between the results of generic and specific HRQoL scales in postmenopausal women with osteoporosis. A cross-sectional study from Brazil showed that women with osteoporosis had a worse QoL than women in the control group in the SF-36 and QUALEFFO-41 domains. The same authors stated that there was a significant correlation between domains from Clinical Interventions in Aging 2018:13 submit your manuscript | www.dovepress.com
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Ciubean et al both questionnaires. 27 In the present study, we did not find an association between domains of both instruments used.
A more recent study by the same group of authors from Brazil used QUALEFFO-41 to assess QoL in 126 postmenopausal osteoporotic women, of which 43 had a history of at least one vertebral fracture. Their results show that there was a significant QoL impairment in osteoporotic women and that it was not influenced by the presence of vertebral fractures. However, they found a direct correlation between the number of vertebral fractures and worse QoL scores. 28 Interestingly, Palacios et al 29 concluded that postmenopausal women with osteoporosis have a lower QoL, and this loss is greater in women with prior osteoporotic fracture, as measured by the generic SF-12 and the menopause-specific scale Cervantes.
In addition, other studies have shown that a worse QoL is dependent on the number of fractures and spinal fracture site. Oleksik et al 30, 31 showed in two studies that QUALEFFO-41 domain scores are higher in patients with low BMD and vertebral fractures. In addition, Silverman et al showed that both prevalent and incident vertebral fractures were associated with decreases in HRQoL and that increasing numbers of prevalent vertebral fractures were associated with progressive decreases in HRQoL. Prevalent lumbar vertebral fractures have a higher negative impact on QoL than prevalent thoracic vertebral fractures. 32 Wilson et al 26 conducted a systematic review that included 27 articles and showed that patients without vertebral fractures had worse scores in the SF-36 and QUALEFFO-41 domains than those in the control group.
Another systematic review and meta-analysis of 16 observational studies was conducted by Al-Sari et al, 33 which also demonstrated that there is a clear association between physical health status and vertebral fractures, regardless of age.
It is important to highlight that this study was not designed to assess the impact of vertebral fractures alone as most QoL studies in osteoporosis do. Moreover, we did not consider the number and location of vertebral fractures due to a small number of participants. Although this study does not discriminate between spine, hip, wrist or humerus fractures, other studies have shown that women who suffered a hip or vertebral fracture have a worse HRQoL. 34, 35 The generic instrument SF-36 demonstrated its capability to register loss of HRQoL in Romanian postmenopausal women with osteoporosis but not in women with prior fragility fractures. On the contrary, Roux et al 36 found significant reductions in SF-36 physical function domain for spine fractures and a borderline association with non-hip and non-vertebral fractures. In the present study, domains of QUALEFFO-41 did not show significant differences between osteoporotic women with and without a fragility fracture, except for the leisure/social activities and mental function domain. In addition, Kerschan-Schindl et al 37 showed that when using a disease-targeted QoL questionnaire, problems associated with low emotional well-being due to osteoporotic vertebral fractures are better reflected. The QUALEFFO-41 total score was significantly lower in the osteoporosis with fracture group, revealing a lower HRQoL than in osteoporotic women without a history of fracture.
Borgström et al 38 evaluated QoL in 2,808 patients with fractures due to osteoporosis from 11 countries and concluded that there are important variations in the QoL after a fracture between countries and it could be related to differences in management and treatment of fractures and different perceptions on QoL.
To our knowledge, this is the first Romanian study to assess both a disease-specific and a generic instrument in postmenopausal women with osteoporosis. As the burden of osteoporosis is increasing worldwide, results from the current research are important for future burden-of-disease and cost-of-illness studies. In addition, it reinforces the need for better auxiliary treatment options provided to Romanian postmenopausal women with osteoporosis (eg, rehabilitation, occupational therapy, support groups, patient education). In the future, population-based studies are required for a better evaluation of HRQoL impairments in Romanian osteoporotic women with or without fragility fractures.
The main limitations of our study were its cross-sectional design, low number of participants, and the fact that the patients were selected from one hospital setting, which could cause an overestimation of risks and consequences of osteoporosis in Romanian postmenopausal women. In addition, the study design allows association between variables without considering their chronological order, meaning that the inclusion of women with a history of fracture is a bias in HRQoL assessment, as it is important to know what amount of time has passed since the event, mainly in the presence of vertebral fractures that can be asymptomatic and found incidentally on a simple X-ray. Finally, the impact of comorbidities, lifestyle, and concomitant drug therapy was not assessed. 
